Abstract
INTRODUCTION
Syphilis is a common sexually transmitted disease caused by Treponema pallidum (T. pallidum). The course of the disease normally comprises primary, secondary, latent, tertiary, and neurosyphilis stages. Malignant syphilis, also known as Lues malign or ulceronodular syphilis, an uncommon ulcerative variety of secondary syphilis, is an explosive form of syphilis that was first described in the 19 th century. This rare form of syphilis is characterized by a prodrome of fever, headache, and muscle pain followed by a papulopustular eruption that soon becomes necrotic, resulting in sharply demarcated ulcers with a thick, rupioid crust [1, 2] . Malignant syphilis most commonly affects individuals with human immunodeficiency virus (HIV) infection [3] [4] [5] . However, malignant syphilis has also been noted and described in immunocompetent patients [6] [7] [8] and is then commonly associated with alcoholism, malnutrition, hepatitis, pregnancy, and diabetes [9] . When untreated, syphilis can spread to the brain and nervous system (neurosyphilis) during any of the stages described above. Patients coinfected with T. pallidum and HIV are at significantly higher risk for developing neurosyphilis [3, [5] [6] . Because its range of manifestations is so vast, syphilis has earned the nickname "The Great Imitator" [10] , making its diagnosis in the emergency room notoriously difficult. The clinical manifestations of malignant syphilis are different from classical secondary syphilis in that the former is characterized by pleomorphic pustules, nodules, and deep ulcers with thick crusts. This diagnosis is often forgotten or misdiagnosed, especially when an immunocompetent patient presents with spread skin lesions and cerebral manifestations [11] . Here, we present a case diagnosed as malignant syphilis accompanied with neurosyphilis, but first misdiagnosed as psoriasis/pyoderma gangrenosum and cerebral fracture. On the basis of clinical examination, serum and cerebrospinal fluid (CSF) T. pallidum particle agglutination (TPPA), rapid plasma regain (RPR), histological examination, and cerebral magnetic resonance imaging (MRI), the patient was re-diagnosed to be suffering from malignant syphilis and neurosyphilis. The patient recovered following a course of treatment with penicillin.
CASE PRESENTATION

Clinical summary
A 56-year-old male present with a 2-mo history of spreading ulcerous and necrotic papules and nodules covered with thick crusts over the face, trunk, extremities, and genitalia on March 20, 2018 (day 0). The skin lesions initially appeared as small erythematous papules over his back and gradually spread to the chest, face, extremities, and genitals. The lesions progressed to ulcerous/necrotic lesions covered with thick yellowish and blackish crusts. There was no association with systemic manifestations such as fever, weight loss, or headache; however, the patient also suffered from a loss of coordination of movement, personality changes, and changes in speech. The patient was initially diagnosed with pyoderma gangrenosum and treated for 7 d (days -8 to 1) at a local hospital, but his loss of coordination and speech impairment worsened. The patient reported having unprotected sexual activity within the past 2 mo but denied ever having had sex with men. The patient had no other apparent underlying disease. Other possibly relevant habits included smoking 20-40 cigarettes each day for more than 30 years, but the patient denied ever drinking alcohol.
Pathological findings
His height and body mass index (BMI) of 18.36 kg/m² together indicated mild malnutrition. Examination revealed pleomorphic ulcers of varying sizes ranging from 1 to 6 cm, circular and oval in shape with sharp borders, covered by yellowish and blackish thick crusts. The lesions were distributed over the face, front and back of the trunk, extremities, and genitals ( Figure 1 ). Neurological examination showed mental confusion, mania, paranoia, and mild motor dysphasia.
Laboratory examinations
Full blood cell count, CD4+ cell count, CD8+ cell count, HIV serotest, hepatitis B and hepatitis C, antineutrophil cytoplasmic antibody and anti-nuclear antibodies, and cultures for fungi and bacteria (including Mycobacterium tuberculosis and Neisseria gonorrhoeae) were all normal or negative. Other laboratory analyses showed slightly attenuated albumin (31.3 g/L), anemia (hemoglobin 117 g/L), and elevated C reactive protein (35.00 mg/L), with no other abnormalities. Serum TPPA was positive and RPR test was at a titer of 1:16 (at +1 d).
Imaging examinations
MRI revealed abnormal hyperintense lesions in the bilateral insular cortex and radial crown, and lateral anterior horn (at +1 d) (Figure 2 ). Histological examination of a biopsy sample from an ulcer on his abdomen indicated obliterative vasculitis as well as infiltration of cells (predominantly lymphocytes and plasma cells) in the dermis ( Figure 3A) . Staining for fungi, mycobacteria, and spirochetes was all negative. Immunohistochemical staining with a polyclonal antibody against T. pallidum was positive ( Figure 3B ).
Because the patient was suspected to have neurosyphilis, he was arranged to undergo a lumbar puncture, but at first he refused. After treatment with penicillin (at +11 d), the patient received a lumbar puncture, which showed elevated protein (5.9 mg/dL) and high white blood cell count (16 cells/µL; predominantly lymphocytes) in CSF. TPPA was positive and RPR was negative.
FINAL DIAGNOSIS
Based on the clinical findings, along with serum TPPA, RPR, histological examination, and MRI, the patient was diagnosed with malignant syphilis with neurosyphilis.
TREATMENT
The patient was initially treated with 60 million units of penicillin three times daily for 10 d (from +1 d to +11 d). He did not present with Jarisch-Herxhiemer reaction (JHR) possibly due to the corticosteroids prescribed earlier. The lesions regressed remarkably and quickly and he was discharged from the hospital. The patient continued to respond positively to treatment with 240 million units of penicillin intramuscularly once a week for three weeks, with a complete remission of lesions and neurotic systems.
OUTCOME AND FOLLOW-UP
In next follow-up, the ulcers had healed completely, although atrophic scars remained ( Figure 4) ; the RPR titer dropped to 1:2 and HIV serotest remained negative. 
DISCUSSION
Malignant syphilis is a rare presentation of secondary syphilis, originally described by Bazin in 1859 as a nodular variant of syphilis. With the increase in the incidence of HIV infection, the morbidity as well as the frequency of this disease has increased [12] . It usually occurs from 6 weeks to 1 year after the primary symptoms manifest, or even earlier in people with HIV infection [13, 14] . A few cases of malignant syphilis have been described, mostly associated with HIV infection, and it is rarely seen otherwise in patients with poor health conditions, diabetes, or malnutrition [9] . The occurrence of malignant syphilis together with neurosyphilis and malnutrition, as shown in the present case, is extremely rare. A few cases of malignant syphilis have been reported in the literature, most of which had no neurosyphilis or HIV infection [3, 15] . In the present case, the patient was not HIV positive, and therefore one of the main risk factors for the development of both malignant syphilis and neurosyphilis was absent.
Typical lesions of malignant syphilis are initially papules that rapidly evolve into pustules and finally form ulcers with an elevated border and necrotic center [16] . The skin lesion mainly affects the trunk and extremities, although the face, scalp, mucous membranes, palms, soles, and genitals can also be involved. Because of the varied clinical manifestations and mimicking of several more common dermatoses, malignant syphilis is almost always misdiagnosed as another disease. In our case, at first the patient was misdiagnosed with pyoderma gangrenosum. When there is clinical suspicion of malignant syphilis, confirmation of the diagnosis will be supported by three criteria: Clinical and histopathological characteristics; presence of high-titer antibodies from Venereal Diseases Research Laboratory (VDRL) or a similar test; and intense and severe JHR and rapid resolution of lesions with adequate therapy. The diagnosis is typically established by strongly positive serological tests, a severe JHR, and an excellent response to antibiotic therapy [17] . In our case, the patient was prescribed with glucocorticoids prior to antibiotic therapy, in which case JHR might have been inhibited. Based on the circumstances of the present case, we believe that severe JHR should not be included as one of the mandatory criteria.
Syphilis can spread to the brain and nervous system (neurosyphilis) during any stage of the course of the disease. Neurosyphilis should be considered for any patients with syphilis accompanied by tabes dorsalis, general paresis, meningovascular neurosyphilis, or other unexplained neurological conditions. Early diagnosis and treatment are crucial due to potential persistent disabilities that can be easily treated or prevented if detected early. Brain MRI and CSF analyses are essential for treatment planning and management. In patients with a known syphilis infection who present with neurologic, ophthalmic, or tertiary syphilis symptoms, the United States Centers for Disease Control and Prevention (CDC) recommends a lumbar puncture with a CSF examination [18] . The possibility of neurosyphilis should be promptly investigated, followed by empiric treatment. In the present case, widespread lesions, tabes dorsalis, serum RPR test along with MRI all suggest neurosyphilis, even without brain fluid TPPA and RPR. In addition, CSF showed elevated protein and high white blood cell count with lymphocyte predominance. Also, CSF TPPA was positive and RPR was negative. We considered that RPR was negative due to the initial treatment with penicillin. After these considerations, the patient was diagnosed with malignant syphilis with neurosyphilis.
Pathological studies show that obliterative medium-sized vessel vasculitis and plasma cell infiltrates in the dermis can be valuable tools in a challenging diagnosis [19] . In the classical definition of malignant syphilis, the absence of spirochetes in tissue samples was cited as one diagnostic criterion. However, treponema can occasionally be identified by silver staining such as Steiner or Whartin-Starry techniques. Immunohistochemical staining using monoclonal antibodies against T. pallidum is sometimes helpful to identify microorganisms, especially in secondary syphilis, and has demonstrated a high sensitivity and specificity [2] . In the present case, treponema was not identified using silver staining, however, in agreement with other reports, spirochetes were detected using antibodies against T. pallidum. Therefore, we propose that immunohistochemical staining can be a useful tool for confirming the diagnosis along with the clinical and serologic findings.
Although penicillin is the treatment of choice, there is no special recommended treatment for malignant syphilis. Some authors recommend increasing the dose in cases of poor general health conditions. For resistant cases or relapses, prolonged therapy with high doses of penicillin is suggested [20] . In the present case, the patient was diagnosed with malignant syphilis accompanied with neurosyphilis, and he was initially treated with 60 million units of penicillin daily for 10 d, in view of the fact that crystalline penicillin was able to cross the blood-brain barrier. After he was discharged from the hospital, we chose a total dose of penicillin G benzathine (7.2 million units) for next three weeks. The lesions and neurological condition successfully resolved after the treatment, along with a fourfold decline in serum RPR.
CONCLUSION
The titers of VDRL or RPR were high in most published malignant syphilis cases, however, in our case the titer of RPR was not remarkably high, which suggests that the high titer of RPR is not always correlated to the occurrence of malignant syphilis. By presenting a variety of clinical manifestations and mimicking several common dermatoses, malignant syphilis should always be included in differential diagnoses, even though it might be rare in the absence of HIV infection. When accompanied by psychological or neurological symptoms, the physician should be alert for the possibility of neurosyphilis, and serological screening for syphilis should be routine for such patients. 
